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ABSTRACT 
Objective: This study aimed to investigate the association between stunting and suspected developmental delay status in Kabupaten Bogor.  
Methods: An observational cross-sectional study was conducted in Puskesmas Kecamatan Ciampea, Kabupaten Bogor, Indonesia, from February to 
April 2019. We included children aged 6–59 mo who visited outpatient clinics. All eligible children underwent standardized anthropometric 
examinations and developmental milestone assessments using the Denver II tool. Both bivariate and multivariate analyses were conducted to 
investigate any associations.  
Results: From 184 children, 76 (41.3%) were stunted and 82 (44.57%) had suspected developmental delays, both relatively higher than the 
national prevalence. Overall, developmental delays were associated with stunting (64.5% vs. 30.6%; adjusted odds ratio (AOR): 3.45; 95% CI: 1.76–
6.76; p = 0.000). In subgroup analyses, stunting was independently associated with suspected delays in fine motor skills (26.3% vs. 12.9%; AOR: 
2.49; 95% CI: 1.00–6.18; p = 0.049), personal-social development (35.5% vs. 12.0%; AOR: 2.75; 95% CI: 1.24–6.12; p = 0.013) and language skills 
(27.6% vs. 12.9%; AOR: 2.95; 95% CI: 1.28–6.77; p = 0.011) after multivariate analyses with sex, age and undernutrition as confounding factors in 
the final model.  
Conclusion: Stunting had a strong association with developmental delays among children visiting primary healthcare clinics. Stakeholders should 
focus on both the detection and prevention of stunting and developmental delays in primary healthcare facilities.  
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Stunting is a chronic malnutrition problem and is defined as a body 
length or height below-2 standard deviations (SDs) on the World 
Health Organization (WHO) growth chart standard [1]. Stunting has 
caught global attention and has been set by United Nations as one of 
the targets of the Sustainable Developmental Goals (SDGs) [2].  
South Asia, including Indonesia, are among the regions with a high 
stunting prevalence, with approximately 35% [3]. Indonesia ranks 
fourth globally, with a 30.8% stunting prevalence in 2018 [3, 4]. 
Almost all provinces in Indonesia had a high stunting prevalence, 
with Kabupaten Bogor being no exception. Although slightly lower 
(28%) than the national prevalence, stunting in Kabupaten Bogor 
accounts for 140,000 children, which has raised attention in the 
public health arena.  
Stunting is mainly found among preschoolers, but it mostly develops 
before two years of age and as a part of the first 1,000 d of life [2]. This 
period is a golden age for child growth and development, especially for 
brain development (e. g. synaptogenesis) [5]. Previous studies have 
reported an association between stunting and developmental status, 
although this is still debatable [6-8]. Furthermore, stunting strongly 
affects school performance and quality of life [5, 9]. This study aimed 
to investigate the association between stunting and developmental 
delays in Kabupaten Bogor. This study is expected to give insights into 
the developmental impact of stunting and provide further support for 
future public health prevention and intervention policies, mainly in 
primary care facilities.  
MATERIALS AND METHODS 
This was an observational study using a cross-sectional design to 
investigate the proportion of stunting and its association with 
developmental delays. This study was conducted in Puskesmas 
Kecamatan Ciampea, one of the district’s primary healthcare 
facilities in Kabupaten Bogor, West Java, Indonesia from February to 
April 2019.  
We included children aged 6–59 mo who visited the pediatric 
outpatient clinic in Puskesmas Kecamatan Ciampea. Children with 
severe illness, a history of mental retardation, congenital 
developmental disorder or whose parent (s) refused to participate 
were excluded from the study. All participants were recruited by 
using a convenience sampling method. Both oral and written 
informed consents were obtained from all participant’s parents. This 
study followed the ethical principles for medical research from the 
Declaration of Helsinki.  
Anthropometric measurements were done by trained physicians. 
Weight was measured using a calibrated baby weight scale. Length 
was measured using a baby length board for children under 1 y of 
age or a microtoise (height) for children above one year of age. 
Every measurement was done two to three times and an average 
value was calculated and documented. Developmental milestones 
were assessed using the Denver II Developmental Test tools in 
accordance with standard examination procedures. Participants who 
did not pass the developmental milestones according to their age 
were defined as having a suspected developmental delay. 
Developmental status assessments were conducted before 
anthropometric interpretations to reduce the risk of measurement 
bias. Other information related to the developmental status were 
also recorded.  
Data are presented in both a descriptive and analytic manner. All 
associated variables with p values<0.20 in bivariate analyses were 
included in multivariate analyses. Final models were determined 
using multiple logistic regression for developmental delays as the 
primary outcome and each developmental aspect as a subgroup 
analysis. Variables with a p value above 0.05 were excluded from the 
model, consecutively from the highest p value. If excluding a variable 
changed the odds ratio (OR) by ±10%, it was then interpreted as a 
confounding variable, thus it was not excluded from the model. The 
final model was robust and parsimonious. All statistical analyses 
were performed using STATA software for windows. 
RESULTS 
From the 184 children who participated in this study, 53.80% were 
girls who were relatively equal in age distribution. The primary 
working diagnosis during most outpatient clinic visits was an acute 
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upper respiratory infection (83.15%). Most of the children (80.43%) 
came from families with a low socioeconomic status.  
Stunting was found in 76 children (41.30%), while undernutrition 
was found in 65 children (38.01%). There were 44.57% of the 
children with suspected developmental delays, specifically in gross 
motor (8.15%), fine motor (18.48%), personal-social (21.74%) and 
language (19.02%) areas. The demographic characteristics of the 
children are presented in table 1. 
Table 2 shows the results from bivariate analyses of potential 
associated factors to suspected developmental delays. We found that 
sex (OR: 2.26; 95% CI: 1.23–4.15; p = 0.007), age group (OR range: 
1.80–3.67 for each subgroup), stunting (OR: 4.12; 95% CI: 2.12–8.01; 
p = 0.001) and undernutrition (OR: 2.14; 95% CI: 1.14–4.02; p = 
0.017) were associated with suspected developmental delays. We 
also conducted subgroup analyses that analyzed the associations 
between stunting and each developmental aspect (table 3). In 
general, stunting and developmental delays a had strong association. 
All aspects of development, except gross motor skills (OR: 1.27; 95% 
CI: 0.44–3.62; p = 0.661), were associated with stunting. Based on 
this result, gross motor delays were not included in further analyses.  
In the multivariate analysis, developmental delays were 
independently associated with stunting (table 4). The strongest 
associations were found between overall developmental delays 
(AOR: 3.45; 95% CI: 1.76–6.76; p<0.001) and language aspects (AOR: 
2.95; 95% CI: 1.28–6.77; p = 0.011). Sex, age group and 
undernutrition acted as confounders in these analyses, so these 
variables were included in the final models. 
  
Table 1: Demographic characteristics of study participants (n = 184) 
Characteristics Total 
N % 
Sex   
Boys 85 46.20 
Girls 99 53.80 
Age group   
6–11 mo 15 8.15 
12–23 mo 43 23.38 
24–35 mo 38 20.65 
36–47 mo 35 19.02 
48–59 mo 53 28.80 
Working diagnosis at visit   
Acute respiratory tract infection 153 83.15 
Gastroenteritis 8 4.35 
Unspecific skin infection 8 4.35 
Fever 5 2.72 
Other diagnosis 10 5.43 
Height for age   
Stunting 76 41.30 
Normal 108 58.70 
Nutritional status   
Undernutrition 70 38.04 
Normal 114 61.96 
Developmental status   
Suspected developmental delay 82 44.57 
Gross motor 15 8.15 
Fine motor 34 18.48 
Personal-social 40 21.74 
Language 35 19.02 
Normal 102 55.43 
Number of children (including subject)   
<2 140 76.09 
>2 44 23.91 
Birth order   
First 79 42.94 
Second 64 34.78 
Third or more 41 22.28 
Exclusive breastfeeding   
No  54 29.35 
Yes 130 70.65 
Birthweight status   
<2500 g 22 11.96 
≥ 2500 g 162 88.04 
Gestation at birth   
<37 w 3 1.63 
≥ 37 w 181 98.37 
Immunization status   
Incomplete 46 25.00 
Complete 138 75.00 
Maternal age at pregnancy   
<20 y old 25 13.59 
20–40 y old 151 82.06 
>40 y old 8 4.35 
Maternal education   
<6 y 59 32.07 
6–9 y 72 39.13 
>9 y 53 28.80 
Socioeconomic level   
Low (below regional salary standard) 148 80.43 
Middle to High 36 19.57 
Caregiver   
Parents 176 95.65 
Relatives 6 3.26 
 Babysitter 2 1.09 
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Table 2: Associated factors of developmental delay (n = 184) 
Characteristics Suspect developmental 
delay (n = 82) 
Normal  
(n = 102) 
OR (95% CI) p value 
n  %  n  %    
Sex       
 Boys 47 55.29 38 44.71 2.26 (1.23–4.15) 0.007 
 Girls 35 35.35 64 64.65   
Age group       
 6–11 mo 4 26.67 11 73.33 1.00  
 12–23 mo 20 46.51 23 53.49 2.39 (0.66–8.70) 0.186 
 24–35 mo 17 44.74 21 55.26 2.27 (0.60–8.26) 0.231 
 36–47 mo 20 57.14 15 42.86 3.67 (0.97–13.81) 0.055 
 48–59 mo 21 39.62 32 60.38 1.80 (0.51–6.43) 0.362 
Height for age       
 Stunting 49 64.47 27 35.53 4.12 (2.12–8.01) 0.001 
 Normal 33 30.56 75 69.44   
Nutritional status       
 Normal 46 40.35 68 59.65   
 Undernutrition 40 57.14 30.00 42.86 2.14 (1.14–4.02) 0.017 
Number of child (incl. subject)       
 <2 62 44.29 78.00 55.71   
 >2 20 45.45 24.00 54.55 1.05 (0.53–2.07) 0.892 
Birth order       
 First 34 43.04 45.00 56.96 1.00  
 Second 30 46.88 34.00 53.13 1.17 (0.60–2.27) 0.646 
 Third or more 18 43.90 23.00 56.10 1.04 (0.48–2.22) 0.928 
Exclusive breastfeeding       
 Yes 55 42.31 75.00 57.69   
 No 27 50.00 27.00 50.00 1.36 (0.72–2.58) 0.340 
Low birth weight       
 Yes 7 31.82 15.00 68.18 0.54 (0.21–1.40) 0.205 
 No 75 46.30 87.00 53.70   
Gestational age       
 Normal 81 44.75 100.00 55.25   
 Preterm 1 33.33 2.00 66.67 0.62 (0.55–6.93) 0.696 
Immunization       
 Complete 61 44.20 77.00 55.80   
 Incomplete 21 45.65 25.00 54.35 1.06 (0.54–2.07) 0.864 
Maternal age at pregnancy       
 <20 y old 12 48.00 13.00 52.00 2.77 (0.46–16.46) 0.263 
 20–40 y old 68 45.03 83.00 54.97 2.46 (0.48–12.57) 0.263 
 >40 y old 2 25.00 6.00 75.00 1.00  
Maternal education       
 <6 y 30 50.85 29.00 49.15 1.00  
 7–9 y 30 41.67 42.00 58.33 0.69 (0.35–1.38) 0.295 
 >9 y 22 41.51 31.00 58.49 0.69 (0.32–1.45) 0.323 
Socioeconomic status       
 Low 15 41.67 21.00 58.33   
 Middle to high 67 45.27 81.00 54.73 1.16 (0.55–2.42) 0.697 
Caregiver       
 Parents 79 44.89 97.00 55.11 1.00  
 Relatives 3 50.00 3.00 50.00 0.62 (0.19–2.04) 0.434 
  Babysitter 0 0.00 2.00 100.00 -  
 
Table 3: Bivariate analysis between stunting and suspected developmental delays (overall and subgroup) 
Stunting status Suspected developmental delay Normal OR 95% CI p value 
 n % n % 
Stunting 49 64.47 27 35.53 4.12 2.12–8.01  0.000 
Normal 33 30.56 75 69.44 
Total 82 44.57 102 55.43 
 Suspected gross motor delay Normal OR 95% CI p value 
 n % n % 
Stunting 7 9.21 69 90.79 1.27 0.44–3.62 0.661 
Normal 8 7.41 100 92.59 
Total 15 8.15 169 91.85 
 Suspected fine motor delay Normal OR 95% CI p value 
 n % n % 
Stunting 20 26.32 56 73.68 2.4 1.11–5.19 0.020 
Normal 14 12.96 94 87.04 
Total 34 18.48 150 81.52 
 Suspected personal-social delay Normal OR 95% CI p value 
 n % n % 
Stunting 27 35.53 49 64.47 4.03 1.85–8.78 0.000 
Normal 13 12.04 95 87.96 
Total 40 21.74 144 78.26 
 Suspected language delay Normal OR 95% CI p value 
 n % n % 
Stunting 21 27.63 55 72.37 2.56 1.19–5.54 0.010 
Normal 14 12.96 94 87.04 
Total 35 19.02 149 80.98 
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Table 4: Final model of multivariate analysis 
Overall suspected of developmental delay  
Variable Coefficient AOR 95% CI p value 
Stunting 1.2376 3.45 1.76–6.76 0.000* 
Boys 0.7197 2.05 1.07–3.95 0.031* 
Undernutrition 0.5021 1.65 0.83–3.03 0.156 
Null deviance =-118.17; residual deviance =-105.68; AIC = 219.37 
*statistically significant 
     
Suspected of fine motor delay    
Variable Coefficient AOR 95% CI p value 
Stunting 0.9124 2.49 1.00–6.18 0.049* 
Age group 0.5479 1.73 1.19–2.52 0.004* 
Boys 0.9755 2.65 1.12–6.27 0.026* 
Undernutrition 0.7964 2.22 0.92–5.34 0.076 
Null deviance =-83.88; residual deviance =-71.22; AIC = 152.45 
*statistically significant 
     
Suspected of personal-social delay    
Variable Coefficient AOR 95% CI p value 
Stunting 1.0117 2.75 1.24–6.12 0.013* 
Boys 0.8193 2.27 1.04–4.97 0.040* 
Undernutrition 0.9315 2.54 1.15–5.62 0.022* 
Null deviance =-91.81; residual deviance =-81.41; AIC = 170.82 
*statistically significant 
     
Suspected of language delay    
Variable Coefficient AOR 95% CI p value 
Stunting 1.0801 2.95 1.28–6.77 0.011* 
Age group 0.3811 1.46 1.05–2.04 0.025* 
Undernutrition -0.2759 0.76 0.33–1.76 0.519 




This study found an independent association between 
developmental delays and stunting among children in Indonesia. 
However, there was no association for gross motor areas. This study 
also showed that sex, age groups and nutritional status affect that 
association. To date, studies concerning developmental delay 
associations with stunting are less studied in patients visiting 
primary care outpatient clinics in high-prevalence stunting regions.  
The proportion of stunting in this study was higher than the national 
prevalence (30.8%) or the Kabupaten Bogor prevalence (28.0%). This 
finding could indicate that stunted children have a higher risk of mild 
illness [10], since stunting is found to be related to immunity [11-13]. 
On the other hand, a proportion of suspected developmental delays in 
this study (44.57%) reconfirmed results from previous studies (6–
48%) [14-17]. This result illustrates the importance of early detection 
of developmental delays and stunting at the primary healthcare level. 
The highest number of children exhibited suspected delays in the 
personal-social and language domains, followed by fine and gross 
motor areas. Previous studies have also reported a higher 
proportion of personal-social (87.5%) and language (75%) delays 
compared to other aspects16. Although found in an area with a 
lower prevalence, a study at a day care center in Jakarta also 
reported most delays occur in language (14.2%) and personal-social 
(11.3%) aspects compared to motor aspects [18]. 
The association between developmental delays and stunting in this 
study were also found in a previous study (72.7% vs. 31.6%; p<0.05) 
[16], but not in studies with a low developmental delay prevalence 
[8, 18]. Stunting is associated with a negative effect, a tendency to 
apathy and a low interest in social communications, which could 
contribute to developmental delays [19]. This condition also causes 
a detrimental impact on school performance [19, 20]. Moreover, we 
found that sex, age group and nutritional status were also related to 
those associations. Boys were at a higher risk of developmental 
delay [21], while children older than two years of age had a higher 
risk of both stunting and developmental delays [7]. Nutritional 
intake is the key to both lean mass and brain development, 
especially during the infant and preschool periods [22]. Although 
other contributing factors, such as low birthweight, prematurity, 
maternal education and low socioeconomic level, were insignificant 
in this study due to an unequal distribution among groups, we could 
not conclude those factors as being unnecessary.  
In developing countries, developmental delays are not consistently 
associated with stunting [8, 15]. The most accepted assumption is 
that parental stimulation and social environment are the major 
factors affecting developmental milestones [8, 9, 23].  
A further prospective cohort study might add a new perspective on 
the associations between developmental delays and stunting, mainly 
on causalities and the incidence of stunting and developmental 
delays. This study did not assess the quantity and quality of 
stimulation given to the participants, primarily due to knowledge 
and language barriers and the limited time for interviews. 
CONCLUSION 
Stunting had a strong independent association with developmental 
delays among children aged 6–59 mo who visited a primary 
healthcare clinic. Stakeholders should focus on both the early 
detection and intervention of stunting and developmental delays at 
the primary care level as it would effectively prevent long-term 
impacts on future quality of life.  
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